Influenza virus infection as well as immunization with DNA encoding haemagglutinin protein induces potent antibody-dependent phagocytosis (ADP) and monocyte infection-enhancing responses in macaques.
Antibodies directed against the conserved regions within the influenza A haemagglutinin (HA) protein are detected at low frequency in humans. These antibodies display a broad reactivity against divergent influenza virus strains and could potentially offer broad protection. The in vivo protective effect of these antibodies is mainly mediated through Fc receptor effector functions. While antibody-dependent phagocytosis (ADP) of anti-HA antibodies has been demonstrated in human sera and sera from influenza virus-infected macaques, it is not known whether ADP can also be induced by vaccination and what the relative strength of ADP responses is in comparison to other antibody functions. Using a cohort of influenza virus-infected and immunized macaques, we demonstrate that infection as well as immunization with DNA-encoding HA induces high-titre ADP responses against HA, which are of potency 100-1000 times higher than virus inhibitory functions including antibody-dependent cell-mediated cytotoxicity (ADCC), virus neutralization (VN) and haemagglutinin inhibition (HAI). ADP activity was equally high against HA of heterologous influenza strains of the same subtype, in contrast to virus inhibitory functions, which were all greatly diminished. ADP titres against H5, representing a hetero-subtypic virus, were much lower. ADP was measured in THP-1 cells but was also observed in primary peripheral blood monocytes and neutrophils. Furthermore, at high serum dilution enhanced infection of both monocytes and myeloid dendritic cells (mDC) was observed. Hence, influenza virus infection as well as DNA-immunization against HA can induce high-titre ADP responses that can potentially enhance influenza virus infection of primary phagocytic and dendritic cells.